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[57] ABSTRACT

A compensation circuit for adjusting the gain or loss of
a four to two wire hybrid circuit in a telephone system
automatically, regardless of the length of the telephone
line interconnected to the hybrid circuit. The compen-
sation circuit includes a converter, interface, gate array,
and controller. The converter, which includes an ampli-
fier with a variable gain, is connected to a digital carrier
transmission line. The converter accepts a digital data
signal and converts it to an analog intermediate signal.
The interface receives the analog intermediate signal
and transmits an analog telephone signal, along a cus-
tomer loop telephone line, to a telephone. The interface
also includes a pulse width modulated power converter
for which the pulse width varies according to the length
of the telephone line between the compensation circuit
and the telephone. The gate array senses the pulse
width and responsively provides a measured signal to
the controller. The controller receives the measured
signal, representing the pulse width, as well as a voltage
signal, representing the voltage powering the interface,
and responsively adjusts the gain or loss of the gain of
the variable amplifier.

S Claims, 4 Drawing Sheets
»—10
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GAIN OR LOSS COMPENSATION CIRCUIT FOR
TELEPHONE LINES

COPYRIGHT

A portion of the disclosure of the patent document
contains material that is subject to copyright protection.
The copyright owner has no objection to the facsimile
reproduction by anyone of the patent disclosure, as it
appears 1n the Patent and Trademark Office patent files

or records, but otherwise reserves all copyright rights
whatsoever.

BACKGROUND OF THE INVENTION

The present invention relates generally to compensa-
tion circuits used with telecommunication transmission
facilities and, more particularly, to automatic gain and
loss compensation circuits used in remote terminal
units. Many telecommunications transmission facilities
include a central office which may transmit data signals
over transmission lines to remote terminals and cus-
tomer premises. The signals may be sent over two pairs
of transmission lines in a digital format or differentially
on two conductors, known as the Tip-Ring Pair.

The Bell telephone system in the United States, for
example, has a widely utilized Digital “D” multiplexing
puise code modulation systems. A “D” channel bank,
for example, commonly provides multiple DS-1 signals
that are carried on a T-1 transmission system. One pair
of cables is provided for each direction of transmission.

Signals which are sent via digital carrier transmission
lines from the central office reach a remote terminal
before reaching the customer premises. The remote
terminal then converts the digital signals to an analog
signal which may then be an intelligible signal for the
telephone.

Thus, in the remote terminal, the digital data signals,
sent over the T-1 lines, are convened to analog tele-
phone signals and then supplied to a customer loop
telephone line. The analog telephone signals may then
be recelved by the customer premises, which may in-
clude telephones and, in some cases, PBX units. Con-
versely, the remote terminals receive analog telephone
signals from the telephones and PBX units and convert
them to digital data signals, which then can be transmit-
ted over the T-1 transmission system.

The length of the telephone line between the remote

terminal and the PBX unit or telephone in the customer

premises may vary substantially. The length of the line
affects the impedance of the line and, thus, for example,
the amplitude of signals between the remote terminal
and the customer premises.

If the remote terminal provides an analog telephone
signal to the telephone line at a predetermined gain,
regardless of the length of the telephone line, the sound
on the telephone may be too loud if the telephone line is
relatively short and may be too weak if the distance is
relatively long. With many presently available remote
terminals, the amount of amplification, or gain, that the
remote terminal uses in converting the digital data sig-
nals to analog telephone signals or analog telephone
signals to digital data signals may vary by manually
adjusting the gain of the converter to be consistent with
the length of the telephone line in that particular loca-
tion.

SUMMARY OF THE INVENTION
In a principal aspect, the present invention relates to
a gain and loss compensation circuit for a digital trans-
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mission system. The digital transmission system in-
cludes a digital carrier transmission line and a customer
loop telephone line. The circuit includes a converter, an
mterface circuit, a gate array, and a microprocessor.
The converter is interconnected to the receive transmis-
sion line, accepts the digital data signal, and converts it
to an intermediate analog signal. Conversely, the con-
verter also receives an intermediate analog signal from
the interface circuit, converts it to a digital data signal,
and transmits it along the transmit transmission line.
The operation of the converter, and, thus, the gain used
by the converter in performing such conversions, is
related t0 a compensation signal that the converter
receives.

The interface circuit receives the intermediate analog
signal from the converter and provides an analog re-

- celve telephone signal to the telephone line, which is
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ultimately interconnected to the customer’s telephone.
Conversely, the interface circuit also receives an analog
transmit telephone signal and provides an intermediate
analog signal to the converter. |

The interface circuit also includes a pulse width mod-
ulated power converter. The power converter provides
pulses having a particular pulse width. Further, the
interface circuit provides a direct current along the
telephone line, and the amplitude of the current is re-
lated to the pulse width.

The gate array senses the pulse width of the power
converter in the interface circuit and responsively pro-
vides a measured signal to the microprocessor. The
mICroprocessor receives the measured signal and re-
sponsively provides compensation signal to the con-
verter, so that gain of the converter is consistent with
the length of the telephone line between the remote
terminal and customer premises.

Thus, an object of the present invention is an im-
proved gain and loss compensation circuit within a
digital transmission line system. Yet another object is an
improved gain and loss compensation circuit that more

‘automatically adjusts the gain of a remote terminal unit.

These and other objects, features, and advantages of the
present invention are discussed or are apparent in the
following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the present invention is
described herein with reference to the drawings
wherein:

FIG. 1 1s a block diagram showing a digital transmis-
sion line system;

FIG. 2 1s a block diagram of a preferred embodiment
of the presemt invention, which may be used in the
digital transmission line system shown in FIG. 1;

FIG. 3 1s a circuit diagram of the timer used in the
preferred embodiment shown in FIG. 2; and

FI1G. 4 1s a circuit diagram of the gate array of the
preferred embodiment shown in FIG. 2.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1-4, the preferred embodiment of
the present invention is shown as a gain and loss com-
pensation circuit 10 for digital telecommunication trans-
mission facilities 12. As shown in FIG. 1, the telecom-
munication transmission facilities include a central of-
fice 14, a remote terminal 16, and customer premises 17.
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The central office 14 includes first and second
switches 18, 20. The first switch 18 is shown, for exam-
ple, as directly interconnected to a user telephones 22
via two-wire telephone lines 24. The switch 18 in the
central office 14 provides an analog signal to communi-
cate with the telephones 22.

Still further, the switch 20 of the central office 14

sends a digital (rather than analog) data signal to the
remote terminal 16 via digital carrier transmission lines

26. Each digital carrier transmission line 26 includes
both transmit and receive pairs of cables 27, 28. The
digital carrier transmission lines 26 provide digital data
signals to the remote terminal 16.

The remote terminal 16 include channel units 29, 30,
which may communicate with the customer premises
17. The customer premises 17 may include a first tele-
phone 32, a second telephone 34, a PBX interface unit
36, and a third telephone 38. The channel units 29, 30
are 1nterconnected to the digital carrier transmission
lines 26 and convert a digital data signal to an analog
telephone signal and provide the telephone signal to
customer loop telephone lines 40 between the remote
terminal 16 and customer premises 17.

The length of the customer loop telephone lines 40
may vary substantially, thus affecting the manner in
which the remote terminal 16 should convert the digital
data signals into analog telephone signals and visa versa.

The compensation circuit 10 includes a converter 42,
Interface circuit 44, gate array 46, microprocessor 48,
DC power source 50, and timer, or measurement circuit
52. The converter 42 of the preferred embodiment is
manufactured on a chip by the National Semiconductor
(and AT&T and SGS Thompson) and is a 3072 or
equivalent COMBO II Programmable PCM CODEC/-
Filter. -

‘The converter 42 is interconnected to both the trans-
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mit and receive transmission lines 27, 28. When the

receive transmission line 28 provides a signal to the
converter 42, it converts the digital data signal to an
intermediate analog signal with a digital to analog con-
verter 54. The analog signal is then conditioned (ampli-
fied or decreased in level-——which is also referred to as
chancing the gain or loss of the converter 42) with a

programmable, variable gain amplifier 56. The gain of
the variable gain amplifier 56 relates to a compensation 45

signal received by the converter 42 from the micro-
processor 48.

Similarly, the converter 42 also receives an interme-
diate analog signal from the interface circuit 44. The
converter 42 includes a programmable, variable gain
amplifer §8, which increases or decreases the amplitude
of the signal, in accordance with the compensation

50

signal received from the microprocessor 48. The con-

verter 42 further includes an analog to digital converter

60, which converts the intermediate analog signal to a
digttal data signal and then transmits a digital data signal
along the digital carrier transmission transmit line 27.
The interface circuit 44 receives the intermediate
analog signal from the converter 42 and thereafter
supplies an analog telephone signal to the telephone line
40. The telephone line 40 may consist of, for example, a
“tip and ring pair. Typically, the voltage of the tip wire
1s approximately O volts, and the ring wire is at a —48
volt potential. The interface circuit 44 provides approx-
imately 26 milliamps direct current to power the tele-
phone 34 (or other customer premises equipment).
The interface circuit 44 is powered by a DC power
supply 50, which may be, for example, a 48 volt battery.
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In the preferred embodiment, the interface circuit 44 is
a subscriber loop interface circuit chip manufactured by
Ericsson Components AB, S-164 81, Kista-Stockholm,
Sweden, that 1s a PBL3798 SLIC chip.

The interface circuit 44 provides transmission and
signaling functions. It converts the two wire, bi-direc-
tional, analog telephone signals to 4-wire, uni-direc-

tional, intermediate analog signals. Further, as discussed
above, it provides a constant DC current to the off hook

customer loop, and also provides a pulse width modu-
lated digital signal with a duty cycle that is directly
proportional to the customer loop telephone line length
and tip to ring voltage. The interface circuit 44 also
provides an off hook status signal to the microprocessor
48, indicating when the telephone 34 has been taken off
hook and, thus, is in use.

The interface circuit 44 includes a pulse width modu-
lated (PWM) power convertor 62. The pulse width
modulated signal varies the pulse width, or has a “duty
cycle,” that varies according to the impedance level of
the customer loop telephone line 40 sensed by the inter-
face circuit 44.

Accordingly, a signal indicating the pulse width mod-
ulated output of the PWM power convertor 62 is pro-
vided to the gate array 46. The array 46 includes a
high-speed, 16-megahertz clock generator 66 and
counter 68. The counter 68 detects how many high
speed clock pulses occur during one millisecond when
turned on by pulses of the PWM power convertor 62.
The gate array 46 provides a measured signal to the
microprocessor 48, which indicates the pulse width, or
duty cycle, of the PWM power converter.

Further, the timer, or measurement circuit 52, pro-
vides a timing signal indicating the battery voltage sup-
plied to the interface circuit 44. This voltage may, for
example, vary between —42 and — 56 volts. The array
46, 1n turn, provides a voltage level signal, indicating
the battery voltage, to the microprocessor 48.

The microprocessor 48 in the preferred embodiment
i1s an Intel 8751BH microprocessor. which includes a
Read Only Memory look up table.

FIG. 3 shows the details of the timer 52. The voltage
supplied to the interface circuit 44 is determined using
the timer 52. A 0.1 microfarad capacitor 70 (approxi-
mately 2% tolerance) is interconnected between
ground 72 and the gate array 46. Periodically, the gate
array 46 moves the capacitor 70 from being grounded
on both sides to being interconnected to a -+5 volt
supply 76 via a 100K ohm resistor, providing a change
of state signal to a comparator 78 when the capacitor
changes to a level determined by the +5 V supply 76
and the battery supply 50. The gate array 46 then counts
how long it takes for the comparator 78 to change
states. This time is directly proportional to the voltage

of the battery 50, since the +5 V supply 76 is constant.
‘A voltage level signal is then supplied by the gate array

46 to the microprocessor 48 for use in determining the
appropriate compensation signal to be supplied to the
programmable amplifiers 56, 58 of the converter 42.

The look up table includes 32 different categories of
data (in 3 volt increments). Each of the 32 categories
relate to a particular battery voltage sensed. Accord-
ingly, upon receiving the battery voltage signals, the
microprocessor 48 will then “look up” the appropriate
category of data for the sensed battery voltage and duty
cycle data and thereafter provide a compensation signal
to the converter 42 for each of the programmable gain/-
loss amplifiers 56, 58 in the converter 42.
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The automatic-loss-compensation circuit objective is
to provide a fixed loss between the customer and the
network direction, and between the network and the
customer. An on-hook to off-hook status change starts
the microprocessor algorithm. The interface circuit 44
senses the off-hook condition, regulates the current
towards the loop, signals the off-hook status to the
microprocessor 48, and provides a PWM digital signal
with a duty cycle that is proportional to the cable resis-
tance. |

The counter 68 accumulates high speed clock transi-
tions during the PWM signal’s active high state noise
and transients. The microprocessor 48 also reads the
battery voltage and compensates the count for voltage
variations. |

The microprocessor 48 internally has a lookup table
that fully characterizes the telephone line loss. The
microprocessor 48 provides the appropriate gain and
loss coefficients that provide a fixed bi-directional loss
of appropriately —3.5 dBm. This process is constantly
repeated during the off-hook condition. A description
of the steps taken by the microprocessor 48 in determin-

ing the transmit gain for the programmable amplifier 58
follows.

1. Lower Reset Line -

Wait More than 1 millisecond

Read PWM count

Read Battery Voltage

Use Battery Voltage and PWM count to point to the

ROM look up table: (Each

block is divided into % volt segments.)

(L.ower numbers == shorter lines.)

5. Take number
For transmit level, add number to 28H
(offset number)

For Example:

number from memory
add offset number

-l o A

O01H
28H

{

>

-continued
Result 29H
Convert to Binary 0010-1001
Invert 1101-0110
Rotate 0110-1011

Write the number to converter
transmit register 58

g A description of the steps taken by the microprocessor
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33

48 in determining the receive gain for the programma-
ble amplifier 58 follows.

1. Lower Reset Line
Wait more than 1 millisecond
2. Read PWM count
3. Read Battery Voltage
4, Use Battery Voltage and PWM count to point to the
ROM look up table.
(Each block divided into 3 volt segments).
5. Take number from look up table
Subtract that number from the Receive
Off set number
Convert to Binary

Invert

Rotate

Write to Receive Amplifier
For Example:
Recetve off set. 3JAH
Number from look up table O01H
Subtraction. 39H
Convert to Binary 0011 1001
Invert 1100 0110
Rotate 0110 0011
Write to Receive
Register of D to A

converter

A copy of the microprocessor source code listing for
automatic loss compensation, in the C language, fol-
lows.

r/ *iiiiitttt*ﬁiﬁﬁiittﬁieii**aeuottaaiitiiﬁii#ﬁaiaaataiiﬁaﬁﬁLsi*****afitt*i***i/
7 COPYRIGHT 1991 N/
/ TRLTRERD INCORPORATED Y2
/ ALL RIGHT RESERVED N
/ **'***;*;****i**************itiittiiti#**iitti!it*tiii**ii*iii****iitttiiiii*}
aschedul.cC - '
ﬁ iii**i*t;***iiti**ﬁ*i*tii*#tiit*itiii***i*itltiiiiiiiit** I3 I EI2TITTE 2T 1Ty,
/ APLICATION POWER and PULSE WIDTH COUNT READ ANRD SCHEDULE n/
" FOR UVG159 (ALC) | I
P badab ot AA L LA L L EZE 22T FE ST TR RENRNPCANRLE R AL R EDONRRNARE R A KRR RN SR EP 2 AR RN ®/
/ 3 count rasd_schedule setup( Lﬂ ®/
/¥Thls routine schedules the L8I to setup ocount for either gwcr Or pulge =/
/:wigtg gauut. It algo reads the reQuirod count acocordingly [to the previcus :/
schedule.
fuﬂﬁu*uuu*uu*uhuﬂnﬁtuuuuuuuuunnuqu*nnnuuuniﬁ'
$include <reg5i.h> /*Franklin 8051 resgister header file 3/
$include <aportdf.h»> /ih.plilcation port definition header file »/
;1 glude <extarn.h> /*Module extern struocture and rams ..‘.111 */
includs <avaraesg,.nh> /*Aplication defined constant header file v/
finclude <cvardetf.h> /%core constant defined header file %/
oextern setup to prograr combo()?
oxtazn calaufatiloas( )?
schedule_setup(s_tinae)
data char s_time;

if{s time== schedule_for_setup_powar)

pulse_count controlwschedule for power;
lca_rams_addr.AB _controle=pulse_count sontrol;
loa_rams_uddr.As control=(puls@ coun¥ control

trigger pulse count);
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}
roturn’
if(s_time==schedule for_read_power)
gf (lca_rams_addr.AB_controlisno_count)

{
power_ccuntsloa_ramg addr.AB controlj
pover_Aslca_rams_ada¥,.aB_confrol;
ower B=l1Ca rams addr,AB contrel;

}
return;

8

{
§ulu count control=gcheduls for Nlse;

ca_rams_addr.AB_control=pulis_cBuht control;
lca_rams addr.AB control={pulss_count_control| |

] trigger_pulse_count);
returns

{
%f (Achannel_rame.new_tsigesOFF_HOOK | EFG_b

ca_rans_addr.AB_controlmpulse_count contrelj

if[s_tim&u= schadule for_setup pulse && CHANNEL==J_ohanngl)
if (Achannel_rame.new_tsig==OFF_HOCK | EFG_bits_default)

if{ g_timo== gohoduls_for_read pulge && CHANNEL==3A channel)

itg_dafaule)

1¢(1lca_rxams_addr.AB séntrol!=no_counk

A

Achannel rans.store pulse_countwlcal rame _addr.AB_control

pulse_A=lca zans addr.AB_Control;

pulse count=Achannel ramg.stora pulbBe count;

channel polinter = &Achannesl rams;

lca_rans_addr.A3_controle=pulise_count control;

setup to programn conbo() s
ig fgﬁo:iu ;—HO} 0

conbo ready-YES;
| ealculate loss() s
}

}
returni

(

} o | -
1£(9_time==pchedule_for setup pulse && cmrmﬂ_cimnel)

1£(Bchannel_rams.new_tsig==OFF_MOOK | EFG_bits default)

{ :
?ulne_count control=ochedule for B pulss)

ca_rans_addr.AB_controlspulse_count_oentro
lca_rans_addr.AB_contrele(pulse count contx

trigger pulsa_count):
returnt

{
{

!
1

if(s_time== schedule_for_read pulss && CHANNEI==B channel)
if (Bohannel_rams.new_tsigw=OFr_HOOX | EFG_bits dafault)

if(lom_rams_addr.AB_controll=no count)

Behannel_raxms. Store pulse_count-lca_rams_addr.AB_eontrol

pulge_Belca rams a

-AB control;

pulse count=Bchannel_ rams.ztore_pulse count

channel pointer=&Bchannsl rams;)

lca_rams_addr.AB_control-pulse_count contrel;

getup: to prograr conbko
ig {cgﬁho:gaag}:a-no? ()

coubp readysy¥YEs s
calculate loss ()

)
}

return:
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/!iit***t*iii*i***iii*ii*ti*i*tii*iliiitf!fi*ii***iiiii*iii*

/K COPYRIGHT 1951

[* TELTRERD INCORPORATED
/* ALY RTIGRT RKRESERVED

”

/

ﬁiii’iiiii‘iiiii#*iﬁ**ii*i*ﬁ**-ﬁ*i*ﬁ**iii****iﬁ*i****i‘ﬁ*****
PA L LI EL I R E L T LR B L T o e e ¥ O S R P P S o

rYoverse.o |

10

i**i*tt*ttii*i*t*i/

¥

WhERERERRANRRRTRRER/
*/
R dhhbbhddddn **ii/

/* . APLICATION REVERSE BITS BEFORE SET UP COMBO FOR ALC ./
/* ii*tii*iti***ii*ttii#ii*ttii*tittiii*iiti*ttlii*tttt*iiiiiiiitii*iii**iti ®/

Reverse plitf tor 8051 serialbus: |
his routine reverses 3ll bg

ombo throu the 8081 serial busg .

cte : for the BOS1 ,the serial bue will shift out least s

izst,but the national comdo receives the nost saigniticant
NPUT: char gain |

UTPUT 1 Cane oher with all: bits are raversed
2 T L T A T R A O O R O S A U P U

ts in the required byte before send out to the */

iggifioant bit ¥/
irst. 74

*/
PhkRA IR A RRRANORE R/

clude <axtern.h> - /*"Medule extern structure an
cluds <avardef.h> /¥*Aplication defined constan

erse_bit_for 8051 _serialbus(gain)
igned char gain;

igneg¢ char temp store}

commen input-gain:" ' /*EXtern byte with b
tanp store~gain;
T7=INPUTO; |

AL LIl EX T L L I Y T Y I T Y Y Ty s
ROCRAM COMBO3

:This routine programa the combo to the required gain or lecge. It will power

idown the combo during program process and than repoWerup ¢
} INFUT' charrcthqain.xmtggatn (Glnbal-variablzﬁ
3 : bni-tcombo_ready (Share bstween the two channels)

sQUTPUT: Bilt conbo ready will be clear (force to low)
FREANRRAAE A ARSR AR GNP R ARAF ARk DD Chbdhb kR kdh kbR kR AR NI RS

JREARARRARRRR R RARNBARE R AR AR AR R RERR SRRV OR R TR RARRE SRR R oA G hdd

EXTERN REFERRENCE
FERAARNSAAARBRERIRRRE AR R AR AR RRANRZIRNEEATEIRARAS AT RSS2 R RN

$ INCLUDE (aasnblr.h)

RN DATA

EXTRN BIT iemEo read
rkkhdhdikkk

} 11 DECLARATION
IOWER SEGMENT CODE
SLIC FPROGCOMRO

RSEG JOWER |
JRRRARRARSRhd bR R AR b AR h R Ed R R AR A RA R RS EAAR DR h bk bk bk b

Y

g zama file »/
header file 2/

it addressable®/

/*Relococate low nibbles o/

YRR RRESAREEERREREkER

_;tarencommiﬁ_input &0x0£0} /*Reap only bits (7=4) ¥/
soen. Inpitoaalhy stotocato the yieh

- } elocate the high nibble*
INPUT1=INPUT6 § / v /
INFUT2=INPUTS;
INP 3={NPUT4I i | .
Coupon_linput=common_input & Xeep low nibbla;/?Keep only bits(1-0)*
galn=temp store | cmgn_inpnt-?p - T 1/ ¥ 7 (3=0)%/
return(gain);
JERRRRRAR AR Rk R R AR E RN A RANARAR IR I R AR SR I ARSI RAC AR R IR AP Rk AR R AR AR R R bbbk kk b/
! COPYRIGHT 1991 _ 2/
: TELTREND IRCORPORATED */
! ALT, RIGHT RESERVED |
JRARF AR I EIINR AN A ERRRREFIRABRER TR AR RN L ARSI ANEAFAERER SRS ERR R R AR SRR Pk RS
jadsoint.asm | */
AR R R IR RAR IR IR NAR PR ARRRERARAR AN AR RAARRRA R AN R A bR IRk d bkt hh Rkt ke hRAEAWES
; PROGRAM COMBO EVERY (125 MICRO SECOND ) INTERRUPT FOR UVG 159 ALC %
!
!

& oombho,

20 % ¥ eR

RhkRRR AT RRRAEEE kR
AARERERERAREERD W AN

332332131333 81L3 130

RCV_OAIN, XMT GAIN,SYSTEM_FIAG, BALIVAL, BAL2VAL, BALIVAL)

*i**i‘**t*!lt*i**i!*ii*iii**i*ii*iii*iiiiiiii*iipii*;tiﬁii*i******

W sk e deok ek ok &k g e ok e oh

FRE JRBO1

MOV IE, #NO DSOINT JDISABLE DSO INTERRU
MOY RO, $#: SUTADDR !TOAD X REGISTER ADDRESS IN RO

SET UP POR RECEIVE GAIN
HOV RS, $COMBO3 AND Ofch JIOAD RCV_GAIN ADDRESS FOR THE COMBO
NOV R6,RCV GAIN }TOAD RCV GAIN IN THE ACCUMULATOR
ACALY, SERIALDUNP 160 AND SEND OUT

JSET UP FOR TRANSMIT GAIN

tLOAD XNT GAIN IN

ACCUMULATOR

NOV RS, #COMBO4 AND Ofeh tLOAD XMT_CAIN A.DD%:;S FJOR THE COMBO

MOV RgﬁgﬁT GAIN

ACALL. SERIALDUNP $GO AND sEND ouT
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»SET UP FOR HYBRID BALANCE 1 !
MO RS, $WBYBALL *TOAD KYBRID BAL1 ADDRESS
MO" RS, BALIVAL +LOAD HYBRID BAIANCE 1 VALUE
ACALL SERIALDUMP ‘GO AND SEND OUT
JSET UD POR HYBRID BALANCE 2
¥ov? RS, $WHYBAL2 'LOAD HYBRID BAL1l ADDRESS
MOV RE, BAL2VAL +TOAD EYBRID BALANCE P VALUE
ACALL EBRIALDUME G0 AND SEND OUT
JEET UP FOR HYBRID BALANCE 3
MOV RS, $WHYBALS TLOAD HYBRID BAL3 DDRESS
MOV RE, BALSVAL ' LOAD HYBRID BAIANCE § VALUE
akTS ROUTINE SEND OUT DATA TO COMBO
11T SEND THE ADDRESS (R5) FIRST,AND THE DATA IN (R6)
SERIALDUMP: |
MOV A,§OBLISTEN 'MAKE THE COMBO LISTE
HMOVX  ORO,A JGEND IT OUT
CLR TI  BET U?r TOR TRANSMIGBESION
NOV A, R5 +TOAD THE ADDRESS IN ACCUMULATOR
MOV SRUF, A s SEND GUT TO SERIAL BUS
MOV A,R6 *1O0AD DATA IN THE ACCUMULATOR
WAITR1: JNB T, WAITRL .IF TRANSMIT NOT READY WAIT
CLR TY *SET UP FOR TRANSMISSION
MOV SBUF, A 11LORAD DATA IN SERIAL BUS
CLR A _ .SET UP FOR COMBO LATC
WAITR2: JNB TT,NAITRZ. 'IF TRANSMIT NOT READY| WAIT
MoOVX eRO,A IMAKE THE COMBO LATCH THE DATA
CLR COMBO RIADY J
RET
BND

/it*ﬁ‘li**ii*ii ***iiiii-iii i*iiiitiiiﬁiiiiiiﬁiiitiibi*ii*ii*ﬂ*ib*ii*i*tti **ﬁii’kt/

/0 COPYRICGHT 1691 J
/ TELTREND INCORPORATED. ./
/* ALL RIGHT RESERVED Y,

tkktdiARebh ik hddkhiihks kitzjtiii**ii*ttiii**iitttiii**********i 1323332232 LY
it***i*i*iit*i*t**itiiiiii&*****iiii*ﬁiittti*tiiiiiiiiiiiiii*i****i***iii*i*/

APLICATION SETUP TO PROGRANM COMBO FOR UVG1S ALC */
ﬁttnt:tttnt-ttttii*t*****t*titc*t*t*it*iiiiiiti&i**ttittt 2k kjowb i kdkokk *ﬁ
| &

/

/
/
/
/%Betup_to_prograw_combo:
/3This routine andizzas the power count and nulge width count and dggending *
/hthe condition of the two sounts ,it will sst up to program the combo *
/ groparly .
/
i

NBUT: OChar power_pount,pulsq_gount (Glokal variables) :/ |

OUTPUT : NONE
t**i*tiiiii***it*ﬁitiit*iiii**iiiii*iiiiitlittiti*i*iii**gtttiiiiiitﬁéiiiiid/

nclude <extern.h> . g+#Module extern structure and rans £ile */
nclude <avardaf.h>. 7+aplication defined Qonstant headsy file */
nclude <cvardef.h> /*Core constant defined headsr file */
sxtern ¢sode lcad_p42tableg

- @ode load_p43itable
cods 10ad_pé4atable

code load_péStadle
- oode load _péStable
oode load pé7tadle
code load_piStadle
coda load_pdgStable
code load_p50table
code load_pSitable
gode load p52table
code load_p33table
code load_pSétable
cods 1pad_pb5table
code 10ad psetabla()?

axtern void calculate_loss();

extern yeverse bit_for 8051 _serialbus( unsigned cher);
extorn oode got gain_lose (unsigned char)
setup_to_prograf_scmbo()

{
{< (power_count > pwmvthd3)

{ £ (pulse_count < mind2count)
, /%42 volt power supply %/ .

cable loss=min_galn_lossj
rerurils

iftpullt_count > maxdgoount)

!
¢
v
!
!
’
y
!
:
]
|
;
}
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cadble_loss=max_gain_loss;
rafurn)

load_p42tab1l£i:

table index=pulse_count-miné2count:
caglq;loal-qet_gaIn_loss(tablq_index$:
return?

1: oweZ_count > pwmvtnd4) &k (power_count <pwnvthd
{ tip - pogar_;cuum):nwgtm M d P

it(ﬁulle_count < minddoount)
/*43 volt powsr supply */
(

cebla_loss-min_gain _leoas;
return;

lf(puls._count >paxd3igount)

{
cable_lomg=max_gain loss;
return;

lald_plstabla(lr
table index=pulge_countemin4{Icount:
cabla losemgat_galn_loss(tablae_index)

return:

)

1f ower count > pwnvthd5) && (power_count < pwmvthdd ||
A - pgwtr;pount we punvthid))
( .

ir(pulae_count < minddcount)
/*44 volt power supply =/

{ cubia_loss-min_gain_lott: '
return;

if(pulaq;cuunt > maxdicount)

{ | :
cable_loss=pax_gain_loss?

, return) ‘

1oad;p44tahle(ll
tadble index=pulse_count=-mindécount;

cable_loss=get_gain_loss(table_indaex) ;
retiurnj

iﬁ owar count > pwmvth46) & (power count < pwmvithis |
(¥ power count ma pwmvthd5))
{

if (pulse_count < mindScount)
/%44 volt powar supply */

{
cable loss=nin_gain_loas;
.return;
%f (pulse_count > max43count)
~ ¢abla_loss~max_gain_loss;
\ roeturn?
load pésStabla():

table_index=pulse countimin{5count=
ca%la_loss=qat_gi1n_loss(tablq_indax}:
return;

}

ir( (povwer_count > pwavth47) && (power count < pwmvth4é ||
power_count == pwnvthds))
{

12 (pulse_ceunt < mini4scount)
/*44 volt power gupply */

{ .
cable_loss=nin_gain loss;
return;

%t(pultc_cnunt > max4écount)

cadble_loss=max gain 10887
return;

}



)
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load_pé6tabla() |
table indexspulse sount-min{déocounds
aezbla loganget_gain leoss(tabls_index)|p

raturn?

i€ ((pover_count > pwpvth48) && (power count < pwnvth47 ||

{

}

povwer count == pumvthi?7))

1f(pulse_count < mind7count)
/%44 VO1T power Supply %/

{

cable_loses=min gain_loss;
return)

if(puluq_paunt > Daxd7count)

cable_lose=max _gain logs}
return;

load _p4itable();

table indexwpulsse count-miné7count;
cable_loss=gat_galn less(table_index)!
return;

i2((pover_count > pumvihd9) & (power count < pwmvthde ||

{

}

pover count == pumvthds))

1f (pulse_count < mindscount)
/%44 volt power supply &/

{
cable loss=min_gain losaj
return;

if (pulse count > paxé8count)

cable_locsmmnax_gain_ lcosss
‘raturn:

load_piés8tabla();
Lable_index=pulse_gount-mini8count;
cable loss=get_gain_loss(table index):

returns

it((powc:_pount > pwWnyth3o) && (power count < pwmvthas ||

}

power_count == pwmvthiés))

i2(pulee_count < nin4dcount)
/i%4va1t power supply %/

cable_losgsnin_gain loses:
return:

.{f(pulsa_count > naxdScount)

(
cable_loss=mar_gain loss]
returi)

laad_p49tab1n({y-
table_index=pulse_count-mindocount;
cabla lose=get_galn_loss (table index)s

return;

}

1f((powar_count > pwmvth51) && (powar count < pwmvthsp I

{

power count ex pwmviB20) )

if(pulas_count < minsocount)
/igi volt power supply #/
oable_lose=nin_gain ioss; -

raturn:

'%f{pulse_ceunt > max50count)
Cable_loss=zmax gain less;
return; -



}
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1aaq_psotab1e§i: |
table indsx=pulme count-ainSocount;
augle_loas-get;qdfn_lall(tablq_indtx):
returnj

i2((pover count > pwnvths2) && (power count < pwmvthsl ||

power count == pwmvthSl)).

1r(pulse_count < minSiceunt)
/'24 volt power supply */ ~

cable loss=min galn loss;
return;

i!(pulna_cuunt > maxblaesount)

{ .
cable_losa=max_gain_lcss:
reaturn)

1oad_p51table(i)
table indexzpulee count-minSlcount;

cable_losseget_gain loss{tabls_index) )
rotuzrn;

if(tpoua:_pnunt > pwnvthB3) && (power ocount <:pwnvth$2 |

{

pevar_count sw punvth5i))

1£ (pulse_count < minS2count)
/*%4‘volt powver supply */
cable_losssmin gain loss:
rzeturn;

I!(pulaa_count_ > maxsSzcount)

cable_loss~max _gain_loss)
return;

1cad;p$2tlble{ll
table indexspulse count-mins52count:

cable_loss=get _gain loss(table_index)|;
zeturn; -

lt((powe:_pount > pwavith%4) && (power count < pwmvthsb |

)

ig((power_count >

{

powez _count == pwarvtR53))

i (pulse_count < nminsicount)
_/*14 volt power supply ¥/

cable_loss=min _gain _losus;
\ roturns

if(pulsa_pcount > maxSicount)

[ cable loss=max gain_loss;

raturn’

loud;p53tﬂbl¢(l;

table indecx=pulse csunt-mninSlceunt;
cath_lollEQQQ_giIh_;ols(tlblq_ﬁnda#):
return)

)

wvavth55) && (power _count < pwnvthS54 ||
pgwe:_cou%t == punvth54)) Vt$

1 {pulse_count < mins4count)
- /*é4¢ volt power supply ®/

{ cable loss=min_gain_leoss;

return;

if(pulue_gomﬂt > max&dcount)

[ cabla_lossesmax_gain_loss?

} return;
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}

1oa£;p54tahle(iz
tablée index=pulse count-minsSicount:;
cable_loas=get _galn_less(table index

return;

20

)7

if((power count > pwnvthSe) &c (pcwar'oount < pwovth§s ||

if(pu

/*44 volt power supply #/

(

1£(pulaq_uaunt > naxs3count)

{

}.

if (power_count < pwmvthsé || power_count == pwnvthss)

power_count =a punvthss))

182_count < min5Scount)

cable_loss=nin gain lossjy
raturny

cable_less=max_gain loss)
retuzrn;

load_p55table();
table_index=pulse countemins5sScount:

cadle_loss=get galn loms(table_index)

return?

i£(pulse_count < min5&geunt)

{

le

{

)

'hpldlt-C-

LT T TR SR RO RO A

the channel (rela

extern apl. setup_slic chip(): |

ern schedule_ satup(char];/#Setup Combo auto gain loss
d calculate_loss ()}

ern setup to progran co

_Dblt for %O

[tern go_for updite gain

itern vol

tern reverse bit

| | a
kxkkkhtRRE kR ek kdt kit R

apl_deteotors procecsing:
This routine shoorves al

/*B6 volt power aupply #/

cable_loacs=min gain_ loazs:
return:y

(pulse_ocount > max56count)

cable_logse=nax_gain loss:
retlurnj

load_pSctable(): _
teble_index-pulse_scount-min3écount;

cabhle logg»

raturn;

COPYRIGHT 1851
TELTREND INCORPORATED
LL RIGHT RESERVED

RELSRRERRLERRER BNV ERAERARERACARD

l’!!ﬂ!ﬂtt**t**#t***i*ittttt*tttti***iﬁ**ii**iﬁi*iii*ii***
APLICATION DETECTOR PROCESSING FOR UVG1ES

dhdbkdidkdbdbddddddddbddddbdddddddddd bl

the detector inputs and current
atatus) .and formats the right transmit

*/

o)
51 _sarialbus(char):

_On_hook();

vaid apl_setectors proceasing()

1data char slic_status; |

gat_galn_less(table index)

Ii**ii*itiit*i*titi!i#*ii***i*iiiiitiiiihiitiit*ﬂiiiiliii*itt#i*ititi*ii***/

»/
i/
/
RERXRXEXRXRNEXRRRR /
%
*****i**ﬁii*iii*iiﬁ

dhdddbhkhkbktirid /

A
configquration af 2/
signalling to /

&
front pannel. *
1ew§1 start to !;-

*/

RRERAARRRARRREARAR/

ader rile =/

pert definition header file v/

send out to ancther end. It also contrel ths busy LED in

in addition.whenever the channel goes off heok ,thigs modu

schedula and gat Up £o program the tuo combos for ALC

kRRhkEikdiAhb bbb d bbb d b wrtd thkdbkdbiktdd itk bbb b bt d
nojluda <regsl.n> /*Franklin 30351 resgister h

nclude <aportdf.h> JYAplication
nelude <extern,h> /¥¥odule extern struycturs and rams f£ile w/
nelude <avardef.h> /*Apllcation dafined conctant header file &/
nolude <ovardef.h> /#Core ¢onstant dafinsd hea

er flle %/
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1f(can £lay)

\ return)
i2((*channel_pointer).event_timar!sno_delay)

(
Teturn?

}
ﬂlia_stltuﬂ-(*channnl_puintur).uu:_tq_slcr

/%0pan Tip routinex/
(s2lc_status==TIP_OPEN)
%f(LO0P==loop_activa;low)
(*ckanngl p

LED=BUSY;

ring ground flag=YES;

go_for_update gain_en hook())
retuzny

if
{

Qlna

iuchannal_pointor).ntw tslg=ON_HOOK | EBFG bits_default;

ointer) .nev_tsigwRING_GROUND | 27

22

G_bits_default;

%t(ring ground_flag==YES &4& hold_ring_ground flag==NC)

held rin qraund £1lag=YES;
{*¢channei pointeT)
return

alse

if{ring_ground_flag=aNO)

{*cnannel_pointnr).ncw ts ig=ON_HOOK

LED=IDLE
go_for_update gain_on_hook()
raturnj

}

)
return;

’ /2Tip ground routine +/

if(slic_status!aTIP_OPEN)

if{ring graund'tlag—iYEB &&

hold rin ground £lag=YIB}

(*dhlnnn,_pointnr).avant timnr-dclny tcr rel
return;

i:(LoOP-=lnqp active 1ow && ring_ground £laq~1N0)
l;a block time) | |

ointer) .tpen quiet timer> spi
tar). tpam quIet tiner==EXPI D}T

if(slic_status==RINGING) |
(*channsl_peointer).tpem_guiet tine
updats_gain_on heok=NO)

!

(if tchanneltg
:(*ahannex;po

*channel_pointer) .out te_ 8lc=N
ring trip-flagaYES;

T QUIET#HO:

EE S$Y3

{f (CHANNEL==A_channal)
C1lA=LOW;

.avcnt timer=4elay

*cha; il_pﬂintor new_tsig=orr HOOK |

!or_:cllase_rinq_:o

| B#G bits_default;

hold_zing_ground_Llag==NO)

ease_ring round

EXPIRED;

EFG_bits_default)
1/%8ot up for ring s

ica_rans_adidr.A_out _put-common_output:

ClBx=IOW;

l1ca_razms_sdadr.B_cut_putmcommen_output)

}
Tt ":ltic fh%p 22 hook_ti

Chinine iTé -0 o <
else DOAINIOZBoND: Y/ SR_timer <.max

jeount) DGAINLOSSwYES;
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1L (IDGAINLOBS && TEST MODE==NO)

ié(cnnunzn-a_unannal k& !channel_ramé.gaih_lcss_schldulinq
==ne_schedule)

{

£({{rchannel poin ¥).gain lome _sch ngawb)

i*uhannol_pointar -gain_;oaa_aahodufégii+-l:
ing=no_scheadule;

{

(¥channel_pointer),gain_ioss_schedu
returny | l
élse : =
scheduls_setup((*channel_pointer).gain_loss_scheduling);

it(CHANHELnﬂu_Fhannll && Aunanncl_ramaagainilbaq_ﬁcneuuling
| ==no_eachedule) |

{

[*chnnnnl_paintort.glln_loeq_nahadu ing =] g
1f( (*channel_pointer).gain_loss schéduling==s)

*channel_pointer).gain loss schedu
return:

}
else

lchndulq_patup((ﬂcnannelup@intar).gain_loaa_scheduling)

ing=no_schedule:

elgae

{ 1f(ring_ground flag=—No0)
é;giggg;}_poipter).new;tsiquN;HOOK I EFq_hitsfdcfault:
(*channel pointer).gain_loss_scheduling=0;
?o_rar__up ate_gain _on nook [.) ;

)

) | .
jii*iiiii*iiii*i**ﬁ****iiii*iiii*iiii**iii*t*ittiﬁiiitiii*iiitiiﬁﬁ*ﬁ*i*i*i***i/
i

/® UPDATE GAIN AND 1088 FOR ON HOOK
/iitiit****i***iiiiiiii*iii***ii*tiiiiiiiiiiii*ii*t**i**t*iiii**t*i*t*ttittiﬁi/

extern code FPROGCOMBO()
oLfor_update_gain_on heeok()

unéigned char 1osg: |
léasw(*ﬁhunnelEpointer).on_hook-loaax-
i*chnnntl ointer) .gain_less_scheduling=no schedule;

£(DGAINLOES) return; /*check for disable auto gain loss #/
i*ohanntl_poxntar).oft_heok_timermntg_tq_noror
(f(updatq_gain_on_hook-ﬂe)

1£(CHANNELI»=A  channel)
lca_rmu_addr.AB__controlﬂchedula_for_A _Ppulse;

ica rans addr.AB_control=schedule for B pulse:
if(TEST_HOD!-a'%EB) ~ =0t O P

im:_gain=xmt_gaiq_test_modex
TCV_galn=rcv_gain tast mode;
1f(SLIC==ERICKSON_sLICT
BALIVAL~test mode eris bali)
BAlL3Valc=tezt mode erio bala;
BALIVAL=test_node _eric bal3l;

slse

)
else(
BALIVAL=test meds_anmd baliljy
BAL2VAL=test_nods amd bal2;
?ansvanataa:;mcdq_amdzbal33-
]
elos/*Normal Modew/

%f({laui < val 1 6db || loss==val 1 _s5ab))

2nt_gain=xmt_gain_1quadrant_ﬂ:q_pn‘hoak:;
rev gain=rev_gain_lquadrant”for™on hocok:
BALIVAL=ball_iquadrant_tfoz_on_hook;
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if((less > val_1_3db) && (loss < val_3_0db))

|
mt_gain-mt__gain_zquadrant_for_on nook;
TCv_gain=rev_gain cquadrant [Zor on hook;
BALIVAI=bali 2 quadrant_gfor_on_hook:

%f( (lose > val 3_0db)||( loss==val_3 0db)}

ymt_gainexmt gain_3quadrant_for on hook).

TOV, galn=rcv_gain_3quadrant [for”on heook:
BLLISAL-ha 11 3 quaarggt_ fcr_ﬁn_hook !

}
raev_galn="rcv_gain;
rcv__gun-r-varua_b:lt_;for_s 031_serlaldus(rov_gain);
xmt_gain ="ymt_gainy”
xnt_gain=reverse bit_for 8051 serialbua (xnt_gain);
PRDGCQR301%! -
?pdnta_ga _on _hooksYES )

/gn**itti***i**tttitfit:iﬁtttif*i*ttngctt*it**ttttnitattns*iiitnoﬁﬁttt***iitt*/
/¥ COPYRIGHT 1931 %/
/® TELTREND INCORPORATED %/
/i ALL RIGHT RESERVED X/
/iit*#*i;i*i*ii*ii*-&*iiii*itiiit*ii*i**ttttiiitttt***tttiiﬂ!tti*t*tttiiiii***i/
*acalgain.o ' o
5***** *itﬁiit&iii*iiii*iiitiiiiiiii*iiiiiiiiﬁiii*ii*ii*iiﬂ***i*iiittt##*tttﬂt’;
/n APLICATION CALCULATE 1088 FOR UVG1ES R
dinhiddddadab b L AL LT £ 11 2 2 P T T S S e T bk b ddR Rt hubd &/
/® float calculate loas: | _ */
/*This routins cajlculates cable_loss qain for different c e langth "/
/RINPUTI pulse count,constant mult,constant subs (Glebal v iakles) */
/ROUTPUT : £lo8t calculte cable less w/
/ ttiltllttt*tt*t**it*ii*l'iiiti?ii*i*iiiiitt*i*tit**iiii***l‘i******i*iiti#*iit*/
4include <r:251.h> /*Franklin 83031 resgister header file */
g nclude <extezn.h> /*Moduls sxtern Btructure and rams file ®»/
nolude <avardef.nh> ~ /*Aplication defined const t header file 2/
finclude <ocvardef.h> ~ ' /*Core constant defined header file «/

tern reverss_bit_fer B0l gorialbus (chax) :
void caloulate loss ()

: signed int average=o;
slgned int new inputmy;
algned char gain_change=0;
nev_input=gable loss;
| /*First Intergration =/

Btore_average=(ichannsl Jolnter) .previous avarage;
AVeTrAge=store_average?

EVOTrageaaveraga« (average>>¢) s
avearage=averages naw_iingut«u:
(!chlnnﬁl__polhterg «Pravious_averageewaverage)
average=average>>8!}

cable lossmavaraqe; '
| /*Second intergration #/
storas average=(*channel pointer). previous_averagel;
averagesgtore_averagej |

average=average- (averagar»>4) )

new_input=cable loss;

average=averaget (new_input<<d) ;

(*channel_peinter),prev ous_averagel=-average}
Weragosavesrage»>>8;

cable_lopsaaverags;

if((cable_loss < val_1_sdb) || aabla_loggm=val_1_s5db)

{
i¢ {BLIC-ERICKSON 8LIC) ¢
A 1VAIa-Pqundrant%al__1 Eric off hook:

B
BALZVAL=Fquadrant_bal_2 Bric off hook:

BALIVAL=Fqu

adrant_bal_3_Eric_off_hsek:

31sa

méu—rquadrant_bn l_l_Amd off_hook;
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BAL2VAI=Fquadrant _bal 2 Amd off hook:
EALSVAL-réuuadrant'bal 3_Angd off hook;

}
}

i£((cable_loss > val 1 S5db) &t ((ceble loss <val_3_pdb) ||
“osble_loss==vel 3_0db)))

1£ (51T Cm=ERICKSON BLIC) {

BAL1VAL=Sguadrant_bal_ Eria orf ho J
Bauvmsquadrnnt‘hal 2 ric® or ;
?ALSVAL-Squadrant_bal Eric_off_hook;
else{

BALIVAI=Squadrant_bal 1 amd _off hook;
BAL2VAL=Squadrant_bal_2_Amd off hook;
BAL3VAL=~Squadrant_bal 3" Amd_off hoo

}

it((cabli losa > val 3 _0adb) && ((cable_lomc <val_4_ 3db) ||
(Tocable_loss==val 4_5db)))

{

I

£§LICH-ERICRSOH SLIC) (
AL1VAI~Tquadrant bal 1 Eric off hodk:
BAL?VM;Tquaarant'bal Z“Eria “aff ho gkl
?u.:nm.-wquanrant pal_3_Eric_ off“ho

olse(
BALIVAL~Tquadrant_bal 1 Amd off hocgl
3
/

BALAVAI~Tquadrant bal 2 _Amd off h
BALIVAL=Tquadrant_bal_3_Amd off hoo

)
}
if((cabl?ﬂlosa > val_4_ 8db))

ESEICIHERICKEOH BLIC{
1VAL=Lquadrant bel 1 Bric off hook:
Bu.zvu.,-Lquadrant'bal —e_BricToff hoo 3

BALSVALsLquadrant_bal 3 Eric off noo s

glua{

BALIVAI~Lquadrant bal 1 Amd off hoak*

BAL3VAL=Lquadrant_bal_ 2 Amd off hook
BILSVAL-LquIdranf'bal 3_Amd_off hook

)
iuhannol olnter),en_hook_loss=cable_loss
i £(ELICm= EEICRSON 8 nE K- ’

xnt gain & cabla 1058 + eric xmt ivl offset:
roV gain- eric_rcv_lvl ozrset - Tabl% losa)

glﬁa{

¥mt_gain = cable_loss + emd xmt lvl offset;
rev_gaine amd rov 1vl offget - sabla _loas;

}

rev_galn="rcv_gain:

4~ 4 qainwrcverll bit_for_8051_serialbue(rcv_gain):
xnt_gain ="xpt_gain) .
mt_gainsreverse bit for 8051 sarialbus(xxmt gain);
Izdxbtivate _Da0_Interrupt; =

}

iiiiiii*iiii*titiiii*tiiii&itti*iiittitiii**i*i**itttiiiihiti*iittiiliiiii*i/

COPYRIGHT 1591 */

LTREND INCORPORATED

ALL RIGHT RESERVED t /
iit#ttt***nﬂttl:tit*ititttltt*iiiittiiiiii*t*t*ii***iit!ittit*i*t*iititttiit/

acomdec.c */
*ii*iiﬁiii'&iii*ii***i*itti*iiii*ii****t*ﬂ*i!ﬁltt*'littt**bt**t'ﬁ!l*i*********/

/

/

/

//'

7

/ APLICATION COMMON DECODER FOR AUASS "/
5 iii*iii*:&***i*i*iii!*ii*iti*t*iii*iiiiiiiitti#i*iiii***i*ii#*ﬁ**i*ii**ti*iit,
/31

/

//'

f

£

1 cammnn _desoder:
are is no ¢GA or QUIET anrcgrall,tha routine will decoder received i/

and thefl format the con

aiina ! rocl byte for SLIC chip| Whenevar the */
Teceives the ri n mg cgat:t:ern.. t will get W 250 m5 in which the unit %/
w:L 11 nnd out the ul Ca§1 e the COT end ,right after the ramove of %/

! ns snnqulred tixedl
AAEARN RS L ERARER NN KRR ANV SRR LGP R R AR R AR R AR AN RNCE R ARG R AL A& D ERGARRERRE RSk dkkd/
nclude <regsi.h> /*Franxiin 8051 resgister haader file */
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nclude <apertdf.h>
olude <intrins.h>
finclude <oxtern.h>»

$includs <avardef.h>

/tAplication port definition header file »

/*rranklin 8051 speclal function header file w/
/*Hodule extern structure end rams file »/
/*Aplication defined constant header file #/

$include <cvardef.n> /*Coxs constant defined hoadar f£ile %/

vopd test_volt _glitch_check():
api_common decoder()

éa char rev _ragig:
data char status;
r

rsig ={ichannel pointer).ola rsi
EGA_}I { i ) g7

raturn; /*Yes Jt is ,Do nothing return +/

/*Normal raceivad signalling decodar &/
%Eglgg-ﬂoﬁo

a ;
3T_TONESNO;

&g | QUIET_Zlag) /*Check for COA or QUIET is in progress w/

vV_Tsig= cror {rav;__rsig,l i/*Relocate A,B
v_rsigef¥ev_rsig &

itch(zey_rsig)

(
case ground _start 00001

teat_volt glifch_check();
forvazd disconnest _flag=No;
ring_trxg £lagalNO;
voltaga_f£Yagulow veltage:
it Ewa t_for 3s0ns==YRS

elds

C,D bite

N MO O

Yeturn;

%
Xeep. low nibble; /heep. only gBCD bitse/

1:& (*channel_pointer) +01a_talg==0FF HOOX && loop flag==NO)

{

/*This code takes care dial one problem */
(*uhanntlsggint-:).nvent tizexr=delay_for_350us}
n

wvait_ for @=YES }
leod _zln?-‘xi:s: |
(*channe

elge

{ - .
walt_for_350ms=NO:
loop rlag=x0;

(*channel_polnter).out_to_sle=Tir_opex;

}

(¢channel ~Pointer) . last_raig=rev_rsig;
break; -

}
case channel test_0101:/% Add latere/
it { CHANNEI»wj channel)

i2(1 paraos_7)

{

A _TEST_ON=YES;

if(Achannel rams.last_rsig l=rev_rsigq)
A_GLITCN=YEH;

lca_ranms addr.write_becl nodewbclmode | forc

{*uEm.an _pointer).sut_to_slo=NORMALj/%001s /™

| Achannel_rans.last_rsigsrev rsig;
break;

g fmama_oh_annu;)

1£(! DATAO4_6)

{ a
B _TEST ONwYES:

%? éﬂch'innal rams.last rsiy . lsrev_rmig)

LITCH=YED}

(scBannel pointerx).cut_to_ slceNORMAL; /%0014

| |
Bchannel _rama,last_rsigeraev rsig:
bfelki

_pointar).out_tq_tl@uTIRQOPEH:

service request;

loa _rame addr.write_bel mode=bolmode | fore service regquest;
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case idle with tip 0001:
case idle wita tip_0010!
case idle with tip o001i:
coge idls with tip 0100:
ease 1dle with_ tlp - 0110¢
' casa i1dle with_tip 011i:
. eata idle_with_tip 1000:
case ldle with tip_1001:
case idle_ﬂith.tip-lloe.
cage idle with_tip_1101:
case idle with tip_111l:
test Volt glitch_check()!
forward disconnect_flageNOj
in trip_tlagenc _ring trip}
nne “pointery.out_to ulc-nomm/wwt/
*¢hannnl_pointar .last ralg=cev_rsig;
£(walt £or_350ms==VYES || walt_for_ 2500ms==YBS)

J4After forvard discomnect,allowing 3oms delay
for bridge over,so the loop datector could
be very nuch BtEtle.i/

(*channel_pointar).avent_timernloai_aOma_dala{f

} .
1Z( {*channel _pointer) tpom gquiet timar!aEXPIRED) TPCH QUIET=YES;
wait for JSOmB=NQ;
wait_ 2ozr_35001m8=NO}
1aap ~£lag=NO;
break
fe1.3 1~ ringing 1011:
cage ringing 11101
test.vaIE glitech nheck():
(*channe 1nter).last reig=rev_relg:

forwar onnect_2£la
if((ri%? trzp flag-nYEg. Ti (LOOP==loop_active_low))

{
braak:

)
alseé = - |

schannel pointer).out_to 81C=RINGING}/*001*/
*channsl_p nintcr v tpom_gquiet tlmer=
tims_ for gquiet tpem; *Call 1D fixed reguirement ¢/
voltage tgug-ﬂ.gh veltagers
wait for 35028=NOT
'wa;t.for "~ 250008"N0;
loap=flngtnn.
braak)

case forwaré dilaonn.ct 1010:
test volt_glitch_che ().
(*channal _pnin‘l:er) .last rsig-rw rsig)
ring tri t:l.a o ring 'cr P;
volta w“?ul
j€(vai '! SOmJ--YEB ? valt_for 2500ms==YEB)

(

} |
?lse

return;

{£ (forward_disconnect_flag) return)
el8o

{

(*cnannol_pointqr ,out to slc=TIP OPEN;
(*channel inter avent.Eimar-déIty for_350me;
vait_ for m.-sna:

walt for 3500np=YEE]
forward_digconnect_flageYES}

| teturn:

defaults
\ reaturn;

}

vaid test volt_glitch check()

(
/*After sending channel test to requized cha nel,the
BCU will come back and ask £or-dhtnnol status.This evante
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hasa £5 occur in ssguence.In order make surg the event
occured correctly,the channel unit will set GLITCH flag

blt whenever it received channel test, So if the BCU

don't come back and check channsl test status,this GLITCH
never olearﬁeventhnuih channgl test is remaved,as the result
thes channel TEST_ON flag will be set forever and channel
roguest Ior tegt service never clear

.Hot:/lGLITCH £lag 1 clear ln'messaga-interrup rovtine.

%z(CHANHEn-&_ahannolj

{€(A GLITCH & DATAOL 7wmiNO)
: A_TBST ON=NO:
%f{cahﬂnsnara_ohannel)

1£(B _GLITCH & DATAO4_ &asNO)
B_TEST_ON<NO}

A copy of the look up table use for automatic loss compensation follows.

:!l!!l“l*l'l”!'l"!I"!Il‘iii!iii‘ll’iiif’llll‘liiitflifi!iiltpitttfifrtf.ftiftirfi'fttifij
: COPYRIGHT 1951 e/
: TELTREND INCGRPORATED °/
3 | ALL RIGHT RESERVED 0/
- PCH TABLE FOR ALC v/
;iitltt!!iilitfiil!!lliiliii.it!tt‘ll!i.ifl"fi.ifii’f!li!iitlilﬂlii.!il’f!!{iiﬁif

PCHTBL42:
DB QLN

DB OLH, 02H, O2H, O3H, 04H, 04H, OSH, OSH

DB 06H, 06H, O7H, C8H, 08K, 094, O9H, el

DB ObH, ObH, OcH, OcM, OdH, OdH, OeH, OfH 42V
DB OfH, 10H, 10H, 11H, 12H, 12K, 13H, 13H

DB 14H. 14H, 15H, 16H, 16K, 17H, 17K, 18H

DB 19H, 19H, faH, 1aH, 1bH, 1bR, LcH, 14H

DB 1dH, 1eH, teH, 1£M, 20H, 20H, 214, 2AF

DB 22H, 22H, 23H, 24H, 24H, 25H, 284, 260
DB 26H, 27H, 28H, 28H, 25H, 294, 28H,2bH 4 2 S5y
D8 2bH, 2cH, 2¢H, 2dH, 2dH, 2eH, 21H, 2¢H

OB 30K, 30H, 31H, 32H, 32H, 33H, 33H, 344

D8 34H, 35H, 36K, 36K, I7H, 37H, 374, 37X

PCHTRL4I:

DB OiH

DB QlR, OiH, 024, O3Y, O3, O4H, O4H, OSH

D8 O6H, Q6H, O7H, O7H, 08K, OSH, O9H, OsH

DB OaH, ObH, ObH, OcH, OdH, OdH, OeH, OeH

0B OfH, 10H, LOH, 11H, 11K, 12H, 13K, 134 43V
DB 14H, 14H, 1SH, 18H, 16H, 17X, 17K, 18H

DB 18H, I9H, L1aH, 1aH, LDH, L1bH, LcH, lad .
DB 1idH, leH, 1eH, 1£H, 14H, 208, 21H, 21K
08 22H, 224, 23H, 24H, 24H, 25K, 251, 26H

DB 27H, 274, 28H, 28H, 29H, 29H, 2aH, 2bH 43 .5V
D8 2<bH, 2cH, 2¢cH, 2dH, 2eH, 2eH, 214, 2¢H

DB 30H, 31H, 31H, 32H, 328, 334, 33H, 24H

DB 37H, 374 :
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PCHTBL44:

D8 O2H

DB OZK, O2H, O3H, O34, 04H, OSH, O5H, D&H

D8 06H, Q7H, OBH, O8H, 09, OaH, OsH, ObH

D8 ObH, OcH, OdH, OdH, OeH, OeH, OfH, 10K

DB 1OH, 11H, 12H, 12H, 13H, 13H, 14H, 1SH 44V
DB 15H, L1éH, 16H, 17H4, 18H, 18H, 1SH, 19H

DB 1&H, 1bH, 1bH, 1cH, 1dH, 1dH, 1eH, 1Y 3 N
D8 1£fH, 20H, 20H, 21H, 21H, 22H, 23H, 23H
DB 24H, 24H, 25H, 26H, 26H, 27K, 28H, 28H
DB 29H, 29H, 2aH, 2bH, 2bH, 2¢H, 2¢H, 2¢H
DB 2eH, 2¢H, 2£H, 30H, 30H, 31H, 31H, 324

DB S3H, 33H, 34H, 344, ISH, I6H, 36H, 37K
s J7/M, 35/H, 374, 37H, 374, 37H 44 .3V

44 .5V

FEXTBL4S.
D8 OL1H

DR OLH, O2H, 03H, O3H, 04H, D4H, OSH, O6H

D8 O6H, O7H, O7H, 08K, 09H, O9H, OaH, ObH

DB ObH, OcH, OcH, OdH, OeH, OeH, OLH, 10K 45V
D8 10H, LiH, 11H, 12H, 13H, 13H, 14H, 14H

DB §SH, 16H, 16H, 17H, 18K, 18H, 19H, 19K

DB laH, 1bH, LbH, 1cH, 1dH, 1dH, LeH, 1eH

DB 1fH, 204, 20H, 21H, 21K, 22H, 23H, 23H

DB 24H, 25H, 25H, 26H, 26H, 27H, 28K, 28H

DB 29H, 2eH, 2aH, 2bH, 2DH, 2cH, 2dR, 24K 45.5Vv
DB 2eH, 2¢H, 22H, 30H, 30K, 31H, 324, 32H

DB 33H, 33H, 34K, 35H, A5H, 36H, 37H, 37H

DB 37H, 37H, 37H, 37H, 37H

PCHTBL46:

DB QiH’

0B QLR, O2H, Q3H, 03H, D4H, O4H, OSH, O6H

- DB Q6H,0Q7H, 08H, Q8H, O9H, OaH, OaH, ObH

DB ObH, OcH, OdH, OaH, OeH, OLH, OLH, 10H

DB 10H, 11H, 12H, 124, 13H, 14H, 1 4H, 15H 46V
DB 16H, §6H, 17H, 17H, 18H, 19K, 15H, 1aH

OB ibH,1bH, i1cH, 1cH, 1dH, L1eH, leH, 12X

DB 20H,:20H, 21H, 22H, 22H, 23X, 23H, 24K

DB 25H, 25H, 26H, 27H, 27H, 288, 29H, 298 46.5V
DB 2aH,2aH, 2bH, 2¢H, 2¢cH, 20H, 2¢H, 2eH

DB 2¢H,2¢H, 30H, 31}, 31H, 324, 33H, 33H

DB 34H, 35H, 35H, 36H, 36H, 37H, 37K, 37H

D8 37H, 37H, 37H | -

PCHTBL47:

D8 02H

D8 O2H, O2H, O34, O4H, O4H, OSH, O6H, O6H

DB O7H, 08H, 08H, 09H, Q9H, OnH, ObH, ObH

DB QcH, OaH, OdH, OeH, OfH, O£H, 104, 11H

DB 11H, 12H, 13H, 13K, 14H, 15H, 15H, 16H 47V
OB 17K, 17K, 18H, 19, L9H, 1sH, 1bH, 1BH

08 lcH, icH, 1dH, 1eH, 1eH, 11H,20H, 204 ____o
O8 21H, 22H, 22H, 23H, 24H, 24H, 25K, 264

DB <6&H, 27H, 28H, 28H, 29K, 2aH, 2eH, 2bH 47.5V
DB 2¢H, 2¢H, 2dH, 2dH, 2eH, 2¢H, 2¢H, 30R

DB 31H, 31H, 32H, 33H, 33K, 34H, 35H, ISH

08 36H, 37H, 374, 378, 37H, 37K, 37H, 37X
DB 37H

PCNTBL48:
DB 024

DB Q2H, 02H, O3H, O4H, 04H, O5H, OBH, 0BH

36



DB
OB
PB
DB
D8
OB
DB
DB
DB
DB

37

O7H, 08H, Q8H, OSH, OaH, OaH, ObH, ObH
OcH, OdH, OdH, QeH, QfH, OfH, 10K, 1 iH
1iH, 124, 13K, 13X, 14H, 1 SH, 15H, 16H
L7H, \7H, 188, 19H, 19H, laH, 1bH, 10N
lcH, 1dH, 1dH, 1&H, LeH, 1tH, 20H, 204
21H, 22H, 224, 23H, 24H, 24H, 23H, 26H
<6H, 27H, 244, 28Y, 29H, ZaH, 2aH, 2bH

2cH, 2cH, 2aH, 2eH, 2eH, 21H, 30K, J0H
31K, 31K, 32K, 33K, 334, 34H, JSH, 35H
36H, 37H, 374, 37H, 37H, 3748, 37H, 374

PCHTBL49;

D3
vB
DB
DB
LB
DB
DB
DB
D8
OB

DB
DB

02K

O2H, O3H, 03K, 04H, OSH, OSH, O&H, O7H
C7H, O8H, 09H, Q9H, OaH, ObH, ObH, OcH
QdH, OdH, OeH, OfH, OfH, 10H, 1 1H, 1 1A
12H, 13H, 13H, 14H, 14K, 15H, 16H, 16H
17H, 18H, 18H, 19H, 1 aH, 1eH, 1DH, 1cH
1cH, 1c¢H, 1eH, 1eH, 1 £H, 20H, 20K, 21H
22H, 22H, 23H, 24H, 24H, 25H, 26H, 26H
27H, 28H, 28H, 29H, 2aH, 2ak, 2bH, 2¢H
2cH, 2dH, 2eH, 2¢H, 2fH, 30H, 30H, 31H

32H, 32H, 33H, 34H, 34H, 3SH, 36K, I6H
37H, 37H, 37K, 37H, 374, 37H, I7H

PCXTBLSO:

LB
D8
DB
DB
D8
D8
DB
DB
08
DB
DB
DA

O2¢H

O<H, O3H, Q3H, O4H, OSH, OSH, O&H, O7H
O7H, Q8H, 09H, O%H, OaH, ObH, OBH, OcH

OdH, OdH, OeH, OIH, 10H, 10H, 11H, 1 2H
12H, 134, 1 4H, 14H, 1SH, 16K, 16H, 178

),347,544
38

43V

48.35V

49V

49,5V

20V

18H, 18K, L9H, 1aH, 18H, 1bH, 1cH, 1.

ldH,l&H;ltﬂ,lIH.ZOH 20R, 218, 22H
22“,25H.24H,25H.25H 26H, 274, 27H
ZEH.ZQH.29&.2&H.2hH,2hH,2cH,2dH
2dH, 2eH, 2¢H, 2¢R, 30H, 31H, 31H, 32X
33H, 94H,34H.35H,35H.36H,37H,37H
37H, 37H, 374, 37K, 37H

PCHTBLSL:

DR
DB
OB
D8
DB
D8
OB
o
).
D8
D8
o]

O2H

O2H, O2H, OGH, O4H, O4H, OSH, O6H, 06K
G7H, O8H, 09K, O9H, OCeH, ObH, ObH, OcH
OdH, OdH, OeH, O2H, OLH, 108, 11K, 11K
L12H, {3H, 13H, 14H, 15H, 16H, 16H, 17K
18H, 184, 194, 1aH, LaH, 1bH, 1cH, 1
laH, leH, 1eH, L LH, 20H, 21H, 21H, 224

23H, 3H, 24H, 25H, 25H, 26H, 27H, 27H

28H, 29H, 29H, 2aH, 2bH, 2bK, 2cK, 2dH
2eH, 2¢H, 21H, 30H, 30H, 31H, 32K, 224
33H, 34H, 34H, 3SH, 36H, 36K, 37H, 37K
S7H, 37H, 37H, 37X

PCHTBLS2:

D8
D8
OB
DB
DB
D8
03
D8
DB

O2H

023,Q3H.03H,04H,05H.05H,06H,07H
O8H, O8H, 09H, OaH, OaH, ObH, OcH, OcH
OdH, CeH, OeH, OfH, 10H, 11H,11H, 12H
134, 15K, 14H, 15H, 15H, 16H, 17H, 18H
A8H, 1SH, 14H, 1aH, LbH, LcH, 1cH, 1dR
loH, LoH, 12ZH, 20H, 21H, 21H, 22H, 23H
23K, 24H, 25H, 254, 264, 27H, 274, 281
<3H, 28H, 28N, 2bH, 2cH, 2CH, 2dH, 2eH

SO.SV

SL1V

?1.35V

22V

P

92.5V



DB

DB
DB

39

QtH.21”,30H.30H,31H.32H,33H.33H
34H, 33H, ISR, 36H, 37H, 37H, 37H, I7H
37H, 37H, I7H

PCHTBLS3:

DB
Ul
U3
g
UB
OB

DB

DB
DB
DB

D8
08

Q2H
U.’.fﬂ.iU'JH, U4H, U4H, USH, UbH, O7H, O/H

Q8H,j03H, 09H, DaH, ObH, UBH, GeH, OdH
Giﬁﬁﬂﬁﬁ,ﬂfﬂ,IDH.IOH.IIH,liH.138
13H,:14H, 13H, 15H, 18H, 17H, 174, 18K

19H,1aH, LaH, 1bH, LcH, LcH, 1aH, lef .

leH, M £H, 20H, 21H. 21H, 22H, 23H, 23K
24H,125H, 25K, 26H, 27H, 28H, 28H, 29K
2aH, 2aH, 2bH, 2¢cH, 2dH, 2dH, 2eK, 2fH
2fH, 30H, 31H, 31K, 32H, 33H, 344, 34K
35H, 36H, 36H, 37H, 37H, 37K, 37H, 37H

37H, 37R

PCHTBLS4:

DB

DB
08

0B

0B
DB
D8
DB
D8
DB
DB
OB

03H |
Q3H, O3H, 04H, OSH, 06K, O6H, O7H, O8H
O8H, O9H, OaH, QbH, ObH, OcH, OaH, OdH
OeH, OLH, 10H, 10H, 11H, 12H, 12K, 13H

14H, 1 4H, 1SH, 1€H, 1 7H, 17K, 18H, 19K
19H, 1aH, 1bH, 1cH, LcH, 16H, 1 eH, 1
1£H, 20H, 214, 214, 22H, 23X, 23H, 24K
25H, 26H, 26H, 27H, 284, 28H, 298, 2aH
<bH, 2bH, 2cH, 2aH, 2dH, 2eH, 21H, 30K
SO0H, 31H, 32H, 32H, 33H, 34H, J4H, 3SH
36H.37H,37H.37H.37H.37H,37H,37H
a7H |

PCHTBLSS:

DB
D8
DB
D8
OB
DB
DB
8]
DB
DB
DB

Q3H

OSH.OQH.OSH,OSH,OEH,O7H.QBH.OBH
Q5H, Oal, GaH, ObH, OcH, OdK, OdH, CeH
OfH, 10H, 20H, 11H, 12H, 12H, 13H, 14H
15H.lﬁﬂ,16H.17H.17H.13H,19H.1tﬂ
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53V

S3V

53.5V

24V

54.5V

55V

1aH, 1bH, 1cH, 1dH, LaH, 1eR, 1LH, 10K e

20H, 21H, 22H, 22H, 23H, 24H, 244, 2SH
26H, 27H, 27H, 28H, 29H, 2aH, 2aH, 2bR
2cH, 2cH, 2dH, 2eH, 2¢H, 2¢H, 30H, 31H
31H, 32H, 33H, 34H, 34H, 35K, 36K, 36M
37H, 374, 37H, 37H, 374, 37H, 37H, 37H

PCHTBLSG:

DB
OB
08
OB
bB
b8
DB
DB
0B
OB
0B

0SH

OSH, OSH, OGH, O7H, O8H, O8H, O9H, Oak
ObH, OBH, OcH, OdH, OdH, OeH, OZH, 30K
10H, L1H, 12H, 13H, 13H, 14H, 154, 16H
16H, 174, 18H, 19H, 19M, 1aH, 1bH, $cH

dcH, LaH, LeH, 1eH, LLH, 204, 20H, 204

22H.23H.24H,21H.25H.26H.27H,27H
ZBH.29H,25H.21H.2bH,2cH.2dH.2dH
ZeH;2fH.21H,30H,31H,32H,32H.33H
34H,BSH,SSH.SEH.37H.37H,37H.37H
37H,37H;37H.37H,37H

25.5V

36V

56.5V
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A preferred embodiment of the present inventions
has been described herein. It is to be understood, of
course, that changes and modifications may be made in
the preferred embodiment without departing from the
true scope and spirit of the present invention, as defined
by the appended claims.

We claim:

5

1. A gain or loss compensation circuit, intercon-

nected between a digital carrier transmission line and a
customer loop telephone line, said telephone line defin-
ing a length, comprising, in combination: |

a converter, interconnected to said transmission line,
for accepting a receive digital data signal and con-
verting said receive digital data signal to a receive
intermediate analog signal and for accepting a
transmit intermediate analog signal and converting
said transmit intermediate analog signal to a trans-
mit digital data signal, said converter changing said
analog signals with a variable gain in response to a
compensation signal;

an interface circuit, interconnected between said con-
verter and said telephone line, for accepting said
receive intermediate analog signal and providing a
receive analog telephone signal to said telephone
line and for accepting a transmit analog telephone
signal from said telephone line and providing a
transmit intermediate analog signal to said con-
verter, said interface circuit including a pulse
width modulated power converter defining a pulse
width, said pulse width being correlated to said
length of said telephone line, and said interface
circuit providing a direct current to said telephone
line related to said pulse width:

a gate array for sensing said pulse width of said power
converter and responsively providing a measured
signal representative of said pulse width; and

a controller for receiving said measured signal and
responsively providing said compensation signal to
said converter to vary said variable gain of said
converter relative to said pulse width of said power
converter and said length of said telephone line.

2. A compensation circuit as claimed in claim 1
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wherein said converter includes a digital to analog con-
verter for accepting said receive digital data si gnal from
said digital carrier transmission line and responsively
producing a receive analog signal;
a programmable receive amplifier, with a variable
gain, for accepting said receive analo g signal and

responsively providing said receive intermediate
analog signal to said interface circuit:

a programmable transmit amplifier, with a variable
gain, for receiving said transmit intermediate ana-
log signal from said interface circuit and respon-
stvely providing a transmit analog amplified signal;
and

an analog to digital converter for acceptin g said
transmit analog amplified signal and responsively
providing said transmit digital data signal to said
digital carrier transmission line.

3. A compensation circuit as claimed in claim 2 fus-
ther comprising a voltage source exhibiting a direct
current voltage and powering said interface circuit,

voltage measurement means for measuring said volt-
age supplied by said voltage source and providing
a voltage level signal to said controller, and

wherein said gate array comprises a clock and gate
counter, said clock providing clock pulses to said
gate counter and said gate counter comparing said.
clock pulses with said pulse width of said power
converter and responsively providing a duty cycle
signal to said controller, said voltage level signal
and duty cycle signal cooperatively defining said
compensation signal.

4. A compensation circuit as claimed in claim 3
wherein said voltage measurement means includes a
timing capacitor intermittently interconnected to said
voltage supply, said timing capacitor exhibiting a
charge time, and wherein said gate array compares said
clock pulses with said charge time and responsively
provides said voltage level signal to said controller.

5. A compensation circuit as claimed in claim 1
wherein said controller for receiving said measured

signal employs a table to calculate said compensation
signal.
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